Changes in sensitivity of release modulating dopamine autoreceptors after chronic treatment with haloperidol.
The release of recently taken up [3H]dopamine ([3H]DA) elicited by electrical stimulation (3 Hz, 2 min, 16 mA) from slices of the rabbit caudate nucleus is inhibited by apomorphine (0.01-0.1 microM) in a concentration-dependent manner. This action is mediated through the activation of presynaptic inhibitory DA autoreceptors. The inhibition of [3H]DA release by apomorphine (0.1 microM) was antagonized 2 hr, but not 24 hr after the single administration of haloperidol (1 mg/kg s.c.). After 2 days of withdrawal after 28 days of chronic treatment with haloperidol (1 mg/kg s.c.) once daily, apomorphine (0.01-0.1 microM) was more effective in inhibiting [3H]DA release elicited by electrical stimulation when compared with rabbits injected chronically with either the vehicle for haloperidol or with saline. In superfused slices of the rabbit caudate nucleus, exposure to S-sulpiride (0.1 and 1 microM) increased in a concentration-dependent manner the release of [3H] DA elicited by electrical stimulation. After 28 days of chronic treatment with haloperidol, the facilitation of [3H]DA release by S-sulpiride was significantly reduced when compared with the controls. The inhibition of central noradrenergic transmission by DA receptor agonists was studied in hypothalamic slices prelabeled with [3H]norepinephrine ([3H-NE]). Apomorphine (0.01-1 microM) inhibited the electrically evoked (5 Hz, 2 min, 26 mA) release of [3H]NE from hypothalamic slices of untreated rabbits. The sensitivity to the inhibitory effect of apomorphine on [3H]NE overflow remained unaffected after 2 days of withdrawal following 28 days of chronic treatment with haloperidol. In summary, our results indicate that chronic haloperidol administration induces changes in sensitivity of the DA autoreceptors regulating dopaminergic neurotransmission but does not affect the sensitivity of DA receptors modulating NE release in the central nervous system. These results suggest that the DA autoreceptors that regulate dopaminergic neurotransmission may play a physiological role in the modulation of transmitter release and consequently are susceptible to the development of changes in sensitivity after chronic receptor blockade. The possible implication of changes in sensitivity of the DA autoreceptor during the treatment of schizophrenia with neuroleptics is discussed.